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Abstract (Basic) : EP 697744 A 

Laminated organic electroluminescent device has: (a) a substrate 
layer; (b) a first transparent electrode layer; (c) optoelectronic 
functional layer(s); and (d) a second electrode. Layer(s) (c) comprises 
(c.l) p-conducting organic material (s) with singlet state (s) and 
triplet state (s); (c.2) a luminescent material with complex (es) of a 



lanthanide (Ln) with organic ligands, in which the Ln ion has an 
emitting state and the ligands have singlet state (s) and triplet 
state (s); and (c.3) n-conducting organic material (s) with singlet 
state (s) and triplet state (s). The lowest energy triplet state of the 
organic ligands is lower than the lowest energy triplet state of (c.l) 
and/or (c.3) and higher than the emitting state of the Ln ion. 

USE - The device, e.g. a LED, is useful for illuminated displays, 
illumination, solid state image intensif iers , high power monitors or TV 
screens . 

ADVANTAGE - The device gives high light outputs and has along life 
and very good thermal stability. It can be produced easily. 
Dwg. 0/4 

Abstract (Equivalent) : US 5698858 A 

Laminated organic electroluminescent device has: (a) a substrate 
layer; (b) a first transparent electrode layer; (c) optoelectronic 
functional layer(s); and (d) a second electrode. Layer(s) (c) comprises 
(c.l) p-conducting organic material (s) with singlet state (s) and 
triplet state(s); (c.2) a luminescent material with complex(es) of a 
lanthanide (Ln) with organic ligands, in which the Ln ion has an 
emitting state and the ligands have singlet state (s) and triplet 
state (s); and (c.3) n-conducting organic material (s) with singlet 
state(s) and triplet state(s). The lowest energy triplet state of the 
organic ligands is lower than the lowest energy triplet state of (c.l) 
and/or (c.3) and higher than the emitting state of the Ln ion. 

USE - The device, e.g. a LED, is useful for illuminated displays, 
illumination, solid state image intensif iers , high power monitors or TV 
screens . 

ADVANTAGE - The device gives high light outputs and has along life 
and very good thermal stability. It can be produced easily. 
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KlKRtt*«fcfctt. ft30i^«&tt»IKiB««>t>T 

[0 0 5 0] A*«*ft3frN«»r*l»©-JHft»35i:» 
*tt, *»W«C*tt«J:5a:±a©»«©»^-fr*ffl^ 

~K^6R«acttA*n*. ramie flttw+^u 

[0 0 5 1 ] m?Lt«?fcOHIS'&tt, pSWttS^n 
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E,.c = I-P+ -A-P- *=?I-A-2P 

[0 0 5 2] ^flD|fe#fl!>fc«&Kl. *«»?oaiBX* 
i *t***U *a»«IWtCft^TttTi ttSi £9 

[oo5 3] cnsoBjBttttttfl^^^cjaasi/T 

a^ TRSCD»-T/Blctofco T&fST* c *. 

3Lfcx*;i^-V^M:#«LT, -»aB«l?*«fc 
«5£«fl[B»7-3&**a. «-T*j;r;jEaoxt;>wjii¥ 
fiT* -SSBHWJMiU £tt£<os 

i£7-#»£T£. Si W*;M3«fctfTi U^<JHZ>W^*s 
©fttt, H4r<z>a**5-3tJBBfi^B:©3*»ca 
[0 0 5 4] !S*tt*«C«fc5Xl/^ hDJI/S*y-fe>h 

[0 0 5 5] t£3fcftfK£J:*#ttro RJt-ttHK»0* 

HS JHttiS $ £ t> tc x* ft » j*T 
H*9IBfi7-A<£U. *t>?£n&©B8^tt*W+* 
tt*©x*;i^-*J:t;xt;>£> fix*;u*-i/^ 
cnetoBiBsnfc^-Ttt- s/SttB^com* 



(7) 4$8B¥8-3 1 9 4 8 2 

*#tta»fc*v^Tx*^*-t*ftoTBiBx*^* 

[0 0 5 6] ft*ac*OC©±5«:Xl/^ hn;l,5*-fc 
>h*7©£3S#te, ftA*n&««*iry^t<D||||f 

[0 0 5 7] ft?T, «*a*i;:J:*xi/£ hn;i^* 

■fe > h aT^^ClTOOttfctf K± *^*tt * r i = 
«... 0.25<f>r» d T^fcStl*. £«©*ft0.25ttHi 

io aBjB^^riawE^ar^&feo-c**. 

[0 0 5 8] ftoT. m^«^c«s?oj»ms]»t 

[0 0 5 9] b*>U *8Wt:::i3V>TkJU HS^®jg7 
[0 0 6 0] nSXttp«©#***#X 

JR©#*£J(MM**#trxi/^ hn^5*x-fe>h«» 
JB-f ;t >©ftW l/^l^sox*;^-©^^!?**! 

30 [0 0 6 1] Z.(DimmzW&1<t\tt3-*)V*~®fj 

»x*;p*-«t«i©»»«-c»ft<» ft^M&sr* 

[0 0 6 2] *7-tiE?Lt©WBftlc«toTi6»6ns 

4» 7^OX*^--<0»fT^wIII6fcft:**6T»5. ^ 
©»7-tt?iajWllc«»a»i*H«3IIBiB^© h 5 y ^ 

<rS21i*«T*, W*«. Eu (ttfa) v phenSlXT 
b (benz) 3 bipy2 ©«-&W4»7 0XT?*§. 

[0063] *»wic*5W--5*f»©a^to-e-KJ;-3r# 



50 i »a©5na— ttaaa^'5©**icH-r* 5 fe©T* 



—795— 



13 

[0 0 6 4] *§S$<DXl/£ hnji^ *-fe>b#f«, 
P fflfteftJi J: nSM£*JB© 2 fl<Z>9JB0j|*i £ 

ffl-f5Cfca<TS* Lj&>fe*»ttAax*;U*-£3£F 
JRfflft**ft<a: i bl«C!>**B, -r^*Ti ttttW 

[0 0 6 5] *«w©#«xi/£ hP;i/5*y-fe>h* 

* y ± y v m om«&em * - 1 *<r * * a 

[0 0 6 6] 01 : T: * >Ti 0 : 
£LTnfi»'Hctt*'r*0T?, nfflJBttBfff h5y 

^2 :T, » <Ti • :~&mM&?\$±tLTvmm 
*tC&fft?-a©T> pfBJllCttBfi^h^y^ibT* 

T^ 9 >Tt L T*£o 
[0 0 6 7] ^3 : Ti > *tTi n rEKSBS^ftp 

ttBiB'T- h7y^t UT#±«4R»#*** 
#B#»S. C<D%&\Z\*. T: p >Ti L KtfTi • 
>T; L -tt*tttt, HM^m Xtt&tHtt 

[0 0 6 8] ^K^MftSKJSWfeiltfttlWJfc^UT 

*5 7 0 r pmTEieSttS^tfcJ:?), !TOtS^7 
**«fc*0Hfcttfc*»S*fc : lml ©PVK 
DP^>if>"f>0 2XJ6J8il,T) ; lmlcDPBD 
<^Dn>\>if>*©l %$8St<hbT) ; 0. 1ml© 
Eu (ttfahphen ua^>i£>^0 \ Xf^mtb 
X) . ttftftl;:, Ji<0»*ttttl OOnmTfc^fc. * 

JWr*^TftffiiMBatt\ ^T?J9^?2 0 0nmO7^ 
$-^ATS9lfc. *K<0iE«*ITOfe»«U fl 

[0 0 6 9] 3Ufc#!2 



(8) #B8¥8-3 1 9 4 8 2 

24 

JS7 0 r pmTB6*«ciic«kB t ITOfcg#5 
X£&IC&©^£ft£&^$ttfc : 1ml COP VK 
DD^>-tf>+©2X*«tbT) :lml©PBD 
(£nn^>t?>4>coi %8fc£LT) ; 0. lml© 
Tb (benz)sbipy 2 (x/WU*^75 K+O 1 
til) . *©»$J4iBl 0 OnmTfco 

fc. *^T?> ££2 OnraOftJ^AtSS] 0" a 
U /t-;HC*^T»tt*a*1i-, *^"t?»S 2 0 0 nm 
©7J^rOATfifiLit. «»©£«& I TOfc*K 

;U5*^-fe>^««14VgU:0«JEk:45^TSn, Ctt 

[0 0 7 0] &S8093 
»1 0-*5UA-^lC*5V>T, I TO^«^7XSSi 
■**<Z>JHfl c -C»«*tt*ii'fc: TPDftS Onm 
©g©#3£T, IE?l©#«;<!:LT ; Eu (ttfa)iphen 
*»*U»ibT ;Alq, £«T©»#£:UT ; 2 0 
nm©#;i/v£Afc<ktf2 0 OnmOTH^A^i 
SfcLT. «ifg©IEffi£ I TOK8M8U ft«**J^> 

[0 0 7 1] %MW4 

JB«*O«fl5T»**aa*«::TPD*5 0nm 
©B©#££T, IE?L©*#£LT ; Eu (ttfa).phen 
£PBD<h£l : 2 5 ©itTfi£L£t>©£ 5 Onm© 
ff©#££T. JBtttWtLT; Al a» ^3 5nmO 
©©#££■?♦ l/r : 2 0nmOM*>!> 

[0 0 7 2] ^ffi^S 
»1 0- 5 5UA*-;HC*5V^ I TOia^7XSR± 
Id, S^^Ojd^T^ffiitlS^-ti-fc : TPD£5 Onm 
©Sco/P^^Tv iE?L©*fti:UT ; Eu (ttfa)tphen 
^3 0 nmO^cDiS^^Ts ^W«i:LT;Alq 3 
4& * 3 0 n m(D^<OSt$ W^OSIfra; IT; 2 0n 
mO^;l/->^A^5i;^2 0 0 nm©7J^r^i,^ii 
i: LT. *«WjEfll€:ITO»C»«U 
A^JKL^«^IC, «S^*fifl!);^*yt>X*tl 

[0073] $mw$ 

II, 8$*OJBffTaffi««^tfc : T P 5 0 nm 
0>©S)J?££T, iE?L0#^i:UT ; Eu (itfa)jpheD 
50 S3 0 nmOmom^^T, 58**t»i ; A 1 Q 3 
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£5 0 r\m<om<om^X, LT ; 2 0 n 

m0*Jl^SAfc.fctX2 0 0 nm 0)7/1^ 

£tr« «b©ie«*i toic««u ft«s*j^ 

[0 0 7 4] ttttM 
»7 0 r pmTiaigS'ttSCtfciO. I T0«E«;tf5 
XS«kl*©a^**»»*'a:fc : 1ml COP VK 
UP^>t:>4 I 02%SitlT) ; lmlOPBD 

(^DD^>-tf>+<01 S6**tLT) ; 0. I'm 10) 
Tb (benz) 3 bipy 2 (S>;*?;i/#Jl^75 H*© 1 9G* 
&<hUT) • ■OUSttftlOOnm'C^ 
&. #£2 0nmCD#;l/>'£ASffi£l 0" 5 5 

U/1->MZ*V>Tft««fll2 3fc^TJf S 2 0 0 nm 
©7)i/$^^ATSaiL SS<»IE«£ITOICj|^ 

[ill] [H2] 



r°i J°l 




(9) #W¥8-3 1948 2 

[01 J 2H©«tt*:7hXU*hn=:y 
[02] 2B©«Mt*7hXl/drhDXy**«rt-* 

[03] 2«©«tt*"7hxi^hnr:y 
*»M©**Xki' hn;U5*vfe >!-*■?■©» 3 ©W 

io ©«s*^-rKW0-c»5. 

*3S?Bffl*r*x U>; h n;i/3 * s» -fc > hsfrf ©flfi©03© 

imomm 

1 Sffi® (MR) 

2 ftljtiEBWMMI ov-K) 

3 ^hXV-^hDX-y^B 

4 |g2«ffi (*V-F) 

3 1 pg*mtmji (jEMsmmmm 

20 3 2 *±J|ttM4*>&*m4K?&*&*«iaH 
J:Oll*«MW*«3Wm 

3 3 nmrwtmii («7em»mii) 



[03] [04] 




MVilftMlSI 51259 Vh^> -> 
7- 



(72)BE# V*)V7ti>>f ?V*i)VV 

Myawwws 52076 tr 

D-JV?x--i> 18 
(72)SW*£ A— tf 

H'fyiiflWWa 52066 ^ 
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